Change of a catalytic reaction carried out by a DNA replication protein.
The RepA protein of plasmid pC194 initiates and terminates rolling circle replication. At initiation, it forms a 5'-phosphotyrosyl DNA link, whereas at termination, a glutamate residue directs hydrolytic cleavage of the newly synthesized origin, and the resulting 3'-hydroxyl group undergoes transesterification with the phosphotyrosine link. The protein is thus released from DNA, and the termination is uncoupled from reinitiation of replication. Replacement of the glutamate with tyrosine in RepA altered this mechanism, so that termination occurred by two successive transesterifications and became coupled to reinitiation. This result suggests that various enzymes involved in DNA cleavage and rejoining may have similar mechanistic and evolutionary roots.